APPLICATIONS of photosynthetic and growth charac--ix teristics of crop plants to plant breeding methods have been suggested by Watson (10), Milthorpe (6), Donald (1), and especially by Stoy (9) in a review paper on plant physiological aspects of breeding for yield. Milthorpe stressed the importance of rate of leaf area development as a factor affecting growth rate and minimized the importance of leaf photosynthetic rate. Stoy (9) and Murata (7) have suggested that leaf photosynthetic rate can be very important in determining growth rates. In the experiments reported here these factors were studied using the analytical techniques described by other workers (1, 6, 7, 8, 9, 10) in an effort to characterize and assess their relative importance in contributing to rapid growth of crop plants.
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MATERIALS AND METHODS
Two groups of species were studied. The first group consisted of sunflower and cotton and the second group consisted of corn and other grasses (scientific names and varieties of species are listed in Tables 1 and 2 ). Plants in the former group had leaf net photosynthetic rates (P) of 35 to 50 mg. CO 3 dm.^hrr 1 ; whereas the latter group had 'P of 45 to 65 mg. CO 2 dm.^hr.'
.
A chamber which could be quickly clamped onto a leaf was built of plexiglass with a replaceable top of plastic film. Outside air of approximately 300 ppm CO 3 by volume was drawn from a chamber, 5' X 5' X 8', to ensure an constant CO a concentration. This air was cooled before passing through the leaf chamber, 9" X 71/2" X SW, to maintain leaf temperatures at about 35° C. A fan was mounted inside the leaf chamber to provide uniform air COn concentration around an entire cotton leaf. Air exchange rates of 40 to 50 liters per minute were used. The chamber was mounted on a tripod; this system made it possible to measure 'P of 9 different leaves in 1 hour. The leaves were oriented into the sun to ensure incident light intensities greater than 8000 footcandles. A Beckman infrared CO 3 analyzer and recorders were enclosed in a small house trailer where constant temperature was maintained with a refrigeration unit. Details of the equations of calculating P and a description of the laboratory technique have been described elsewhere (2, 4).
The seedlings for plants used in the determination of P during the month of June were grown in the greenhouse in early April.
Later these seedlings were transplanted to large pots which were placed outdoors for a final period of growth. The plants were taken to the laboratory for measurement of P. Seedlings were also transplanted to the field.
The simple dry matter accumulation rate per unit of land area (dW/dt) is useful in describing growth rate, but in the study of its components as to why it varies it must be separated into leaf area (A) and photosynthetic rate. Net assimilation rate of dry matter (N.A.R.) was used as an estimate of P (as dry weight of individual plants per unit leaf area per unit time or mg. CH 2 O dm.^day' 1 ). On a whole plant, N.A.R. represents an average estimate of P for all leaves, some of which are shaded and, therefore, not photosynthesizing at the maximum rate. P is defined above as photosynthetic rate in intense light or close to full sunlight. N.A.R. values are also less than measured P because of uncontrollable factors of the environment such as cloudiness and low temperatures.
The relationship between dW/dt and its components N.A.R. and A are defined in the following equation (10): dW/dti=N.A.R.(A).
[1] where W = dry weight, t = time, and A = leaf area. During early growth (8) Table 2 . Leaf area determinations per plant (not per unit soil area) were discontinued when leaves of plants of G. hirsutum and G. barbadense were beginning to shade one another among plants or at stages of growth before competition for light among plants had begun. Competition for light had begun long before this in sunflower and the efficient grasses. The dry weight and leaf area measurements were made in standard field plantings, whereas photosynthetic rates were determined with spaced plants. Skies were clear during June, but there was some cloudiness during July.
